mSr GAMBLE copy 

REMARKS 

I. Status of the Application 

Claims 1-6 and 8-16 are pending in the application. Claim 7 was cancelled in the 
preliminary amendment filed with the instant application on October 28, 2003. In the instant 
Office Action, claims 1, 2 and 5-11 stand rejected under 35 U.S.C. § 112, first paragraph, as 
lacking enablement. Claims 1, 15 and 16 stand rejected under 35 U.S.C. § 112, second 
paragraph, as being indefinite. Claims 15 and 16 are rejected under 35 U.S.C. § 101, as being an 
improper definition of a process claim. Claims 1-14 stand rejected under 35 U.S.C. § 103(a) as 
being unpatentable over McGinity et al., U.S. Patent No. 5,288,502, in view of Subramaniam et 
al., U.S. Patent No. 5,874,029, and further in view of Goedemoed et al., U.S. Patent No. 
5,980,948. Claims 13, 14, 23 and 28 have been cancelled without prejudice to the filing of any 
appropriate continuation applications. 

Applicants have amended the claims to more clearly define and distinctly characterize 
Applicants' novel invention. Claim 1 was amended to clarify the claim language. Support for 
claim 1 can be found at least in claim 1 as originally filed; at page 13, lines 22-23 of the 
specification, where Applicants teach a first solvent immiscible with water; at page 13, lines 24- 
25 of the specification, where Applicants teach a first solvent miscible with a second solvent; at 
page 13, lines 23-24 of the specification, where Applicants teach a polymer soluble in a first 
solvent; and at page 13, lines 24-25, where Applicants teach a polymer that is not soluble in a 
second solvent. Claim 9 was amended to clarify the claim language. Claims 15 and 16 were 
amended to recite a process. The amendments add no new matter. 

Applicants respectfully request entry and consideration of the foregoing remarks, which 
are intended to place this case in condition for allowance. 
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II. Claims 1, 2, 5, 6 and 8-11 Arc Enabled 

At page 2, paragraph 2 of the instant Office Action, claims 1, 2 and 5-1 1 stand rejected 
under 35 U.S.C. §112, first paragraph, as failing to comply with the enablement requirement. 
The Examiner is of the opinion that claim 1 includes all polymers, but that the specification 
provides support for only one type of copolymer. The Examiner concludes that the specification 
does not enable any person skilled in the art to which it pertains, or with which it is most closely 
connected, to make or use the claimed invention commensurate in scope with the claim. 
Applicants respectfully traverse this rejection. 

35 U.S.C. § 112, first paragraph requires that the specification must enable a person 

skilled in the art to make and use the claimed invention. However, a specification need not, and 

should not, disclose what is well known in the art. The invention that one skilled in the art must 

be enabled to make and use is that defined by the claims of the particular application. The issue 

of adequate enablement depends on whether one skilled in the art could practice the claimed 

invention without undue experimentation. Enablement is not precluded by the necessity of some 

experimentation such as routine screening, even if it is extensive routine screening. Also, the 

fact that experimentation may be complex does not necessarily make it undue, if the art typically 

engages in such experimentation (MPEP 2164.01) if the level of skill in the art is high or if all of 

the methods needed to practice the claimed invention are well known. In re Wands, 8 U.S.P.Q. 

2d 1400, 1406 (Fed. Cir. 1988). 

The determination of what constitutes undue experimentation in a given 
case requires the application of a standard of reasonableness, having due 
regard for the nature of the invention and the state of the art. (Citations 
omitted). The test is not merely quantitative, since a considerable amount 
of experimentation is permissible, if it is merely routine, or if the 
specification in question provides a reasonable amount of guidance with 
respect to the direction in which the experimentation should proceed. In 
re Wands, 8 U.S.P.Q. 2d at 1404. 
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Applicants' claimed invention is directed to a process for preparing an implant for 
controlled release of a bioactive agent in vivo comprising a polymer fiber loaded with one or 
more bioactive agents. Applicants respectfully submit that the instant specification provides 
ample direction and guidance to enable one of skill in the art to make and use the claimed 
invention. Applicants' example teaching the preparation of a polyethylene glycol 
terephthalate/polybutylene terephthalate copolymer is illustrative of a general method that can 
be used with any suitable polymers (page 5, lines 16-20). Thus, one of skill in the art could use a 
variety of polymers with this general method to arrive at the claimed invention. Applicants teach 
a variety of polymers that are suitable for use in the claimed invention (page 3, lines 11-12). For 
instance, Applicants teach that polymers such as polyalkylene glycols terephthalates and 
aromatic polyesters are appropriate for use in the claimed processes (page 4, lines 1-2). 
Applicants teach that suitable polyalkylene glycols terephthalates include, for example, 
polyethylene glycol terephthalate, polypropylene glycol terephthalate, polybutylene glycol 
terephthalate, and poloxamers (page 5, lines 28-31). Suitable polyesters include, for example, 
polyethylene terephthalate, polypropylene terephthalate, and polybutylene terephthalate (page 5, 
lines 13-15). Applicants teach a suitable molecular weights for polymers, as well as methods for 
determining molecular weights (page 4, lines 7-23). 

Furthermore, the references cited by the Examiner illustrate that, at the time of filing, a 
variety of polymers for use with bioactive agents were known. For example, Goedemoed et al. 
teaches drug delivery matrices comprising a variety of polyetherester copolymer compounds 
consisting of various structural formulas (columns 1-7). McGinity et al. teaches the use of PL A 
and PLGA combined with biological agents (example 1). Subramaniam et al. teaches 
microparticles and nanoparticles comprising pharmaceutical compositions and poly(D,L-lactide- 
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glycolide) copolymer (column 5, lines 23-26; examples 1-4). Thus, suitable polymers were 
known to those of skill in the art at the time of filing. 

Additionally, the Examiner acknowledges that "the state of the art in preparing polymers 
carrying drugs is well defined in the art and the process in the instant claims are considered 
conventional and that "it is highly likely that one can successfully make drug delivery agents 
by mixing a polymer solution with a solution of drug or bioactive agent dissolved in appropriate 
solvent," (page 3 parts (b) and (d), emphasis added). 

The Examiner asserts that given the broadest interpretation, the claim for the process for 

preparing a polymer loaded with bioactive agents contemplates the use of all polymers, but that 

"only one working example is disclosed in the specification in which the PEGT/PBT copolymer 

is used." The Examiner then concludes "[t]herefore contrary to the claims, applicant process of 

making polymer loaded with bioactive agents is enabled only when PEGT/PBT polymer forms 

the matrix." Applicants respectfully disagree. The Examiner's basis for the enablement 

rejection is that "only one working example is disclosed in the specification in which the 

PEGT/PBT copolymer is used" (emphasis added). Applicants respectfully submit that all of the 

Wands factors should be considered when making a determination of enablement and that it is 

not proper to base non-enablement solely based on one factor. 

It is improper to conclude that a disclosure is not enabling based on an 
analysis of only one of the above factors while ignoring one or more of the 
others. The examiner's analysis must consider all of the evidence related 
to each of the factors, and any conclusion of nonenablement must be based 
on the evidence as a whole. MPEP §2164.01(a) citing In re Wands at 737, 
740, emphasis added. 

Furthermore, Applicants respectfully submit that they need not provide more than one 
working example to enable the invention: "the presence of one working example should never be 
the sole reason for rejecting claims as being broader than the enabling disclosure, even though it 
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is a factor to be considered with all the other factors" (MPEP §2164.02, emphasis added). The 
MPEP states "[compliance with the enablement requirement of 35 U.S.C. 112, first paragraph, 
does not turn on whether an example is disclosed 9 ' (§2164.02, emphasis added). Furthermore, 
"[t]he specification need not contain an example if the invention is otherwise disclosed in such 
manner that one skilled in the art will be able to practice it without an undue amount of 
experimentation" (MPEP §2164.02, citing In re Borkowski, 422 F.2d 457, 461, 108 USPQ 321, 
325 (CCPA 1956), emphasis added). As set forth above, Applicants adequately describe how to 
make and use the claimed invention without undue experimentation and that a variety of 
polymers that are combinable with biological agents were well known in the art at the time of 
filing. At page 3 of the instant Office Action, the Examiner has confirmed at least this from 
reading the specification. Accordingly, one of skill in the art could arrive at the claimed 
invention without undue experimentation. 

At page 3 of the instant Office Action, the Examiner states that "the relative skill of those 
practicing the art making drug delivery agents and devices carrying drugs wherein the agents or 
devices are made of polymers is not high in that any person with minimum education can make 
the polymeric drug delivery agents and incorporate drugs in said agents." Applicants 
respectfully disagree with the Examiner's assertion that the level of skill in the art of polymer 
implants is low. Applicants respectfully submit that the "hypothetical person having 'ordinary 
skill in the art' to which the claimed subject matter pertains would, of necessity have the 
capability of understanding the scientific and engineering principles applicable to the art" 
MPEP §2141.03, citing Ex parte Hiyamizu, 10 USPQ2d 1393, 1394, emphasis added. 
Applicants respectfully submit that the person of ordinary skill in the art of polymer implants is 
not a "person with minimum education," as asserted by the Examiner, since such a person would 



USSN 10/694,688 

Express Mail Receipt No. EV 5 15644204 US 



9 



not understand the scientific and engineering principles with respect to polymer implants. 
Instead, a person of ordinary skill in the art of polymer research includes Ph.D. level scientists. 
This is underscored by the fact that Bala Subramanian, Said Saim, Roger Rajewski, Valentino 
Stella, and James McGinity, inventors listed on the face of McGinity et al. (U.S. Patent No. 
5,288,502) or Subramaniam et al. (U.S. Patent No. 5,874,029) (both cited by the Examiner), all 
have Ph.D. degrees (highlighted in Attachment A). Ph.D. level and even Masters level 
researchers would not be "burdened with undue painstaking experimentation study in order to 
determine the suitability of all types of polymers for use in the process" as asserted by the 
Examiner, and would instead easily be able to practice the claimed invention using the teachings 
provided by Applicants' instant specification. 

For at least these reasons, Applicants' specification enables a person of skill in the art to 
make and/or use the claimed invention. Accordingly, the Examiner is respectfully requested to 
reconsider and withdraw the rejection of claims 1, 2, 5, 6 and 8-1 1 under 35 U.S.C. § 1 12, first 
paragraph. 

III. Claims 1, 15 and 16 Are Definite 

At page 4, paragraph 3 and page 5, paragraph 4 of the instant Office Action, claims 1,15 
and 16 stand rejected under 35 U.S.C. §112, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which Applicants regard as the 
invention. Applicants respectfully traverse this rejection. 

The Examiner asserts that in claim 1, there is insufficient antecedent basis for the 
limitation "allowing the first solvent to migrate into the second solvent to obtain a solid, fibrous 
polymer loaded with bioactive agent; i.e. step (d)" because the first solvent in step (a) of the 
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process is already consumed when it is mixed with the bioactive agent solution, and that 
referring back to the first solution makes the steps indefinite. The Examiner states that 
Applicants may overcome the indefiniteness claim by specifying the source of the oil and 
eliminating the reference to the first solvent as this is consumed in step (b). 

At the outset, Applicants respectfully point out that the claim language the Examiner 
recites is from claim 1 as originally filed, and that Applicants submitted a preliminary 
amendment with the instant continuation application filed on October 28, 2003. A copy of the 
previously filed preliminary amendment is submitted herewith. Claim 1 set forth in the 
preliminary amendment recites in relevant part: (a) providing a solution of the polymer in a first 
solvent immiscible with water; (b) adding an aqueous solution of the bioactive agent to the 
polymer solution to form an emulsion; (c) immersing the emulsion in a second solvent miscible 
with the first solvent, and in which the polymer insoluble by injecting the emulsion through a 
nozzle into the second solvent; and (d) allowing the first solvent to migrate into the second 
solvent to form a solid-polymer fiber loaded with the bioactive agent. 

Presently pending claim 1 does not recite the term "oil." Accordingly, Applicants submit 
that it is unnecessary to refer to a source of oil to render the claim definite. Further, Applicants 
respectfully submit that the first solvent is not "already consumed when it is mixed with the 
bioactive agent solution" as asserted by the Examiner. An emulsion is defined as "a system (as 
fat in milk) consisting of a liquid dispersed... in an immiscible liquid usu. droplets larger than 
colloidal size" (Merriam- Webster's Collegiate Dictionary definition, set forth as Attachment B). 
Thus, an emulsion comprises a liquid portion and an immiscible liquid portion. Forming an 
emulsion does not consume the solvent because it is still present. Accordingly, the solvent is 
available for use in step (e). Thus, Applicants respectfully submit that the claims are definite. 
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The Examiner further asserts that claim 1 is indefinite with respect to oil in water. The 
Examiner queries whether the source of the oil is the first solution or the bioactive solution. 
Applicants respectfully submit that claim 1 does not recite "water-in-oil" but instead recites 
"adding an aqueous solution of the bioactive agent to the polymer solution to form an emulsion". 
Applicants submit that this rejection is moot in view of the presently pending claims and request 
that this rejection be withdrawn. 

The Examiner asserts that claims 15 and 16 are indefinite for merely reciting a use 
without any active, positive steps delimiting how the use is actually practiced. The Examiner 
further rejects claims 15 and 16 under 35 U.S.C. §101 for being an improper definition of a 
process. Without acquiescing to these rejections, Applicants respectfully submit that claim 15 
has been amended to recite "process according to claim 1, wherein the implant is" and to remove 
"use" language. Similarly, claim 16 was amended to recite "process according to claim 13, 
wherein the" and to remove "use" language. Accordingly, Applicants respectfully request that 
the rejections of claims 15 and 16 be reconsidered and withdrawn. 

IV. Claims 1-6 and 8-14 Are Nonobvious over the Cited Art 

At page 6, paragraph 2 of the instant Office Action, claims 1-14 stand rejected under 35 
U.S.C. § 103(a) as being unpatentable over McGinity et al., U.S. Patent No. 5,288,502, in view of 
Subramaniam et al., U.S. Patent No. 5,874,029, further in view of Goedemoed et al., U.S. Patent 
No. 5,980,948. The Examiner is of the opinion that Applicants' invention as a whole would have 
been prima facie obvious to one of ordinary skill at the time the invention was made. 

Applicants respectfully traverse this rejection. Applicants respectfully submit that to 
establish prima facie obviousness of a claimed invention, each and every claim limitation must 
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be taught or suggested by the prior art. The cited references, alone or in combination, fail to 
teach or suggest each and every element of the claimed invention. The Examiner is of the 
opinion that Applicants' claims are drawn to "a process of preparing a polymer loaded with one 
or more bioactive agents." Applicants respectfully reiterate that the claim language the 
Examiner recites is from claim 1 as originally filed, and that Applicants submitted a preliminary 
amendment with the instant continuation application filed on October 28, 2003. In the 
preliminary amendment, claim 1 was amended to recite a process for preparing an implant for 
controlled release of a bioactive agent in vivo comprising a polymer fiber loaded with one or 
more bioactive agents, said process comprising a wet spinning technique. 

Applicants 5 claimed invention is based on the novel discovery of a process using mild 
conditions to produce polymer fibers that have a controlled rate of release of bioactive agent. 
Because the claimed wet spinning technique is carried out under mild conditions, the functional 
integrity of bioactive agents used in the process can be maintained (page 2, lines 7-19). 
Applicants have also discovered that the release rate of the bioactive agent from the polymer can 
be manipulated by modifying the water content used during wet spinning (page 19; Figure 3). 

Applicants' claimed process yields polymer fibers that can be used inside the body and 
are useful for a variety of biological, pharmaceutical and surgical applications in which 
controlled release of a bioactive substance is desired (page 16, lines 9-12). For example, the 
claimed implants are useful for the release of bioactive agents inside an animal or human body, 
and can be used as scaffolds for tissue engineering in order to replace or repair tissues (page 3, 
lines 4-17 and page 16, lines 8-14 of the specification). Accordingly, the claimed implants are 
valuable for use in a variety of applications such as in surgical devices and aids, for treating 
infections, and for preventing unwanted pregnancies. 
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The cited references fail to teach or suggest each and every element of the claimed 
invention. McGinity et al. is directed to the preparation of multi-phase polymeric microspheres 
using a multiple emulsion solvent technique (abstract; column 15, line 19 to column 16, line 22). 
McGinity et al neither teaches nor suggests a polymer fiber, as claimed by Applicants. 
McGinity et al. also fails to teach or suggest a process comprising a wet spinning technique, as 
claimed by Applicants. In addition, McGinity et al. fails to teach or suggest an implant as 
claimed by Applicants. Accordingly, McGinity et al. fails to teach or suggest the claimed 
invention. 

Subramaniam et al. fails to cure the deficiencies of McGinity et al. Subramaniam et al. is 
directed to the production of microparticles and nanoparticles by atomization (column 5, lines 
23-52). Subramaniam et al. fails to teach or suggest a process comprising a wet spinning 
technique, as claimed by Applicants. Accordingly, the combination of Subramaniam et al. and 
McGinity et al. fails to teach or suggest the claimed invention. 

Goedemoed et al. fails to cure the deficiencies of the primary references. Goedemoed et 
al. is directed to drug delivery matrices made by solvent evaporation or by spray-drying (column 
1, lines 4-10; column 16, lines 11-13). Nowhere does Goedemoed et al. teach the claimed 
process comprising a wet spinning technique. Furthermore, Goedemoed et al. fails to teach the 
claimed implants. 

Thus, the combination of references fails to teach each and every element of the claimed 
invention. Accordingly, Applicants respectfully request that rejection of claims 1-6 and 8-14 
under 35 U.S.C. § 103(a) be reconsidered and withdrawn. 
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V. Conclusion 

Having addressed all outstanding issues, Applicants respectfully request reconsideration 
and allowance of the case. To the extent the Examiner believes that it would facilitate allowance 
of the case, the Examiner is requested to telephone the undersigned at the number below. 

Respectfully submitted, 



J<k(ith Stone-Hulslander, Reg. No. 55,652 

BANNER & WITCOFF, LTD. 

28 State Street, 28th Floor 

Boston, MA 02109 

(617)720-9600 



Dated: fc£/U»~^ % ^00^ 
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ATTORNEY DOCKET NO. 05032-00044 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: 

Jeroen Mattijs Bezemer, 
Clemens Antoni van Blitterswijk, 
Jan Feijen, and Dirk Wybe Grijpma 

Serial No.: TBA (Cont. of USSN 09/676,648) 

Filed: Herewith 

Title: POLYMERS WITH BIOACTIVE AGENTS 



Examiner: 



Art Unit: 



Commissioner for Patents 
Mail Stop Patent Application 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Dear Sir: 



PRELIMINARY AMENDMENT 



Preliminary to examination, please enter the following amendments in the above- 
referenced continuation application being submitted herewith. 



Cont. of USSN 09/676,648 

Express Mail Receipt No. EV 322166892 US 



Amendments to the Specification : 

At page one, after the title and before the first sentence, please insert the following 
paragraph: 

- RELATED APPLICATIONS 
This application is a continuation of U.S. Patent Application Serial No. 09/676,648, filed 
on September 29, 2000; which claims priority from European Patent Application No. 
EP 99203195.5, filed on September 30, 1999; both which are hereby incorporated herein by 
reference.— 

At page one, before line 1 and after the above-inserted paragraph entitled "Related 
Applications, " please insert the following subheadings: 

- BACKGROUND OF THE INVENTION 

1. Field of the Invention — 

At page one, between lines 4 and 5 insert — 

2. Description of the Related Art - 

At page two, between lines 1 7 and 1 8, insert - 

SUMMARY OF THE INVENTION - 

At page two, between lines 28 and 29, insert the following: 

~ BRIEF DESCRIPTION OF THE DRAWINGS 
Figures 1A and IB depict scanning electron micrographs of a cross-section of protein 
loaded PEG/PBT fibers. (A) depicts 500x magnification and (B) depicts 2000x magnification. 
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Figures 2A-2D depict scanning electron micrographs of the structure of structure of 
protein loaded PEG/PBT fiber meshes. (A) and (C) depict cross sections. (B) and (D) depict 
surface morphology. 

Figure 3 graphically depicts the total protein release from bonded fiber meshes. 

DETAILED DESCRIPTION OF THE INVENTION - 
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Listing of the Claims : 



1. (Currently Amended) A process for preparing an implant for controlled release of a 
bioactive agent in vivo comprising a polymer fiber loaded with one or more bioactive agents^ 
said process comprising a wet spinning technique having the steps of: 

a) providing a solution of the polymer in a suitable first solvent immiscible with 

water ; 

b) adding an aqueous solution of the bioactive agent to the polymer solution to 
obtain a water in oil form an emulsion; 

c) immersing the wat e r in oil emulsion in a suitable second solvent miscible with 
the first solvent and in which the polymer is essentially miscible by injecting the emulsion 
through a nozzle into the second solvent; and 

d) allowing the first solvent to migrate into the second solvent to obtain form a solid T 
fibrous polymer fiber loaded with the bioactive agent , wherein water content of the aqueous 
solution in step (b) affects a rate of release of the bioactive agent in vivo: and 

e) shaping the polymer fiber into an implant . 

2. (Currently Amended) A The process according to claim 1 5 wherein the polymer is 
biocompatible and biodegradable. 

3. (Currently Amended) A The process according to claim 2, wherein the polymer is an 
amphiphilic block copolymer, comprising hydrophilic blocks and hydrophobic blocks. 

4. (Currently Amended) A The process according to claim 3, wherein the polymer is a 
copolymer comprising a polyalkylene glycol and an aromatic ester. 

5. (Currently Amended) A The process according to claim 1, wherein the bioactive agent is 
chos e n selected from the group consisting of antimicrobial agents, such as antibacterial and anti- 
viral agents, anti-tumor agents, immunogenic agents, lipids, lipopolysaccharides, hormones and 
growth factors. 



Com. of USSN 09/676,648 4 
Express Mail Receipt No. EV 322166892 US 



6. (Currently Amended) A The process according to claim 1 , wherein the bioactive agent is 
chosen selected from the group consisting of peptides, oligopeptides, polypeptides and proteins. 

7. (Canceled) 

8. (Currently Amended) A The process according to claim 1- \ 9 wherein the first solvent has 
a greater solubility in the second solvent when the polymer is dissolved in the first solvent. 

9. (Currently Amended) A The process according to claim 1, wherein the water in oil 
emulsion is immersed into the second solvent by injecting through a nozzle, a syringe or an 
extruder. 

10. (Currently Amended) A bioactiv e ag e nt polymer loaded polym e r obtainable by the 
method of with one or more bioactive agents according to claim 1 . 

1 1 . (Currently Amended) A bioactive ag e nt polymer loaded polymer obtainabl e by a proc e ss 
according with one or more bioactive agents according to claim 9. 

12. (Currently Amended) A bioactive agent loaded polymer according to claim 10,, wherein 
said bioactive agent is a peptide, oligopeptide, polypeptide or protein. 

13. (Original) A process for bonding fibers according to claim 1 to form a fibrous mesh, 
wherein the fibers are collected and are bonded together by use of a suitable solvent mixture. 

1 4. (Original) A fibrous mesh obtainable by a process according to claim 13. 

15. (Original) The use of a bioactive agent loaded polymer, according to claim 10, as a 
carrier for controlled drug release or as a scaffold for tissue engineering. 

16. (Original) The use of a fibrous mesh according to claim 14 as a carrier for controlled 
drug release or as a scaffold for tissue engineering. 
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REMARKS 

Prior to the calculation of the filing fee, Applicants respectfully request entry of the 
above amendments. The Commissioner is hereby authorized to charge any additional fees or 
credit overpayment to Deposit Account No. 19-0733. 

Respectfully submitted, 



Dated: 




Iwanicki, Reg. No. 34,628 
JER & WITCOFF, LTD. 
State Street, 28th Floor 
Boston, MA 02109 
(617) 720-9600 
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A National Science Foundation Engineering Research Center 
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Exploiting Supercritical Fluids in Heterogeneous Catalysis 



During the last decade, supercritical fluids (such as supercritical 
carbon dioxide and supercritical water) have been increasingly 
explored for performing a variety of catalytic reactions such as 
hydrogenations, alkylations, aminations and oxidations, to mentk 



Adsorption/desorption and pore-transport are key parameters 
influencing the activity, effectiveness factors and product 



a few. 
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selectivity in porous catalysts. With conventional reaction media 
(either gas or liquid phase), one of these parameters is generally 
favorable while the other is not. For instance, while desorption of 
heavy hydrocarbons from the catalyst is usually the rate-limiting 
step (and therefore detrimental to catalyst performance) in gas- 
phase reactions, transport of the reactants/products is the limitin; 
step in liquid-phase reaction media. Furthermore, with 
conventional media, it is usually difficult to achieve the desired 
combination of fluid properties for optimum system performance. 
In contrast, density and transport properties can be continuously 
pressure-tuned in the near-critical (nc) region to obtain unique 
fluid properties (e.g., gas-like transport properties, liquid-like 
solvent power and heat capacities), that offer several advantage 
such as these: 

• the in situ extraction of heavy hydrocarbons (i.e., coke 
precursors) from the catalyst surface and their transport out c 
the pores before they are transformed to consolidated coke, 
thereby extending catalyst lifetime; 

• complete miscibility of reactants such as hydrogen in the 
reaction mixture and enhanced pore-transport of these react; 
to the catalyst surface, thereby promoting desired reaction 
pathways; 

• enhanced desorption of primary products, thereby preventing 
secondary reactions that adversely affect product selectivity; 
and 

• control of temperature rise in exothermic reactions, thereby 
preventing "reactor runaway" conditions. 

Experimental and theoretical investigations are underway to 
demonstrate pressure-tuning effects on catalyst activity and 
product selectivity during continuous processing of a variety of 
reactions such as these: geometric isomerization and alkylation < 
solid acid catalysts; Fischer-Tropsch synthesis on supported Fe 
catalysts; and fixed-bed hydrogenation on supported catalysts. 
The possibility to use dense phase C0 2 as replacement for 
conventional solvents, to create compressible reaction mixtures 
perform solid acid catalysis with extended activity (an 
environmentally safer alternative to liquid acid processes) and 
fixed-bed hydrogenations with tunable selectivity and controlled 
temperature rise (preferred over slurry phase operation) makes r 
reaction media particularly appealing alternatives to conventiona 
reactor operation. 

Catalytic Oxidations in Dense Carbon Dioxide-Based Reacth 
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Media (with Professor Daryle Busch of the Department of 
Chemistry, University of Kansas) 

This research program seeks a complete understanding and 
ultimate exploitation of homogenous catalytic oxidation chemistry 
in dense phases of carbon dioxide. A major advance and the 
focus of current research is the discovery and demonstration, in 
these laboratories, that C0 2 -expanded solvents are highly 
desirable media for homogeneous catalytic oxidations. The 
research program exploits these unique media and a successful 
perspective on catalyst design to develop new environmentally 
benign homogeneous transition metal catalyzed oxidation systen 
for such chemical reactions as olefin epoxidation, functional grou 
oxidation, and bleach. 

The new medium, C0 2 -expanded solvent, is produced by 
increasing the volume of the solvent (that is soluble in C0 2 ) 
through the addition of relatively large amounts of C0 2 . Each 
C0 2 -expandable solvent can, in principle, generate a continuum 
of media ranging from the neat organic solvent to neat C0 2 . Thu 
the solvent properties may be varied to accommodate contrasts 
solubilities simultaneously, like those of oxygen and catalysts 
based on metallic elements; a large amount of C0 2 favors oxyge 
solubility and polar organic solvents favor metal catalyst solubility 
We have demonstrated that the beneficial physical properties 
be elegantly combined in C0 2 -expanded reaction mixtures to 
perform a variety of homogeneous catalytic oxidations. Reaction 
advantages are: 

• Higher oxygen miscibility (up to two orders of magnitude) 
compared to organic solvents. 

• Applicability to transition metal catalysts without ligand 
modification (e.g. no environmentally non-benign fluorination 
enhance their solubilities). 

• Between one to two orders of magnitude greater TOFs and 
either comparable or better product selectivities than in neat 
organic solvent or scC0 2 . 

• Following the reaction cycle, the catalyst may be separated f 
the reaction mixture by simply adding more C0 2 . The catalys 
free reaction mixture may then be subjected to stepwise 
pressure reduction to effect the separation of product(s) and 
remaining reactants. 

Environmental and economic advantages include the following: 
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• Substantial (up to 80 vol.%) replacement of organic solvents 
with dense-phase C0 2 , 

• Milder process pressure (tens of bars) compared to scC0 2 
(hundreds of bars), 

• With substantial C0 2 expansion, explosive mixtures can be 
avoided in the presence of oxygen and other potent oxidants 
Thus, oxidation in C0 2 -expanded solvents is inherently safer 
than in traditional solvents. 

• Enhanced reaction rates and low process pressures give 
favorable process economics. 

Our current foci include: (1) the iterative optimization by molecuk 
design of known and new homogeneous catalyst systems for 
oxidations in dense phase C0 2 media; (2) the incorporation and 
evaluation of outstanding catalysts in aqueous or other media th< 
may become co-solvents, intravesicular solvents, or otherwise 
partnered with dense phase C0 2 ; and (3) Modeling of C0 2 - 
expanded solvent media complemented by detailed mechanistic 
studies of selected catalytic reactions. 

Pharmaceutical Processing with Dense Phase Carbon Dioxh 

Replacement of traditional solvents with sc carbon dioxide 
(because of its pressure-tunable physical/transport properties an 
environmentally-benign nature) is receiving increased attention ir 
pharmaceutical processing. Among the applications, particle 
micronization (to increase drug bioavailability) and coating of dru 
compounds (for both aesthetic as well as functional reasons) 
using sc carbon dioxide as the processing medium hold promise 
for large-scale application. 

Spray processes employing sc C0 2 (P c = 72.8 atm; T c = 31 .1°C) 
as an anti-solvent are well known. In this method, the solute is 
solubilized in an organic solvent. The solution is then sprayed int 
a chamber containing sc-C0 2 , which selectively solubilizes the 
solvent from the spray droplets, causing the solute to precipitate 
as microparticles. In an ongoing joint research effort with the 
Center for Drug Delivery Research at the University of Kansas, 
investigations are underway aimed at a fundamental 
understanding of how process variables (such as nozzle design, 
spray solution rate, antisolvent flow rate, etc.) affect particle size 
distribution, crystallinity, bioactivity, etc. Such an understanding i 
essential for rational design and scale-up of this promising 
technology in pharmaceutical practice. 
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In a parallel effort, we have developed a continuous coating 
process in which the drug-laden solution is sprayed on beads or 
tablets (coating substrates) suspended in sc C0 2 . The sc C0 2 
also acts as an antisolvent for the drug selectively solubilizing th< 
solvent from the spray droplets. The resulting drug particles are 
deposited (i.e., coated) on the substrate. Using this technique, w> 
have successfully coated glass, non-pareil sugar and alumina 
beads with polymers (such as ethyl-cellulose and PLGA 
copolymer) and drugs (such as hydrocortisone). This process 
complements the conventional Wurster coater, expanding the 
range of substrate-drug combinations. Our goal is to develop a 
fundamental understanding of the effects of operating parameter 
such as pressure, temperature and spray-rates on coating 
morphology and uniformity. Such an understanding is essential f< 
rationally developing coating applications of interest to the 
pharmaceutical industry. 

Links to Research Group(s) 

Bala's Research Group 

Selected Research Publications (since 1999) 

M. C. Clark and B. Subramaniam, "Intrinsic Kinetics of Pt/ r A\ 2 < 
Catalyzed 1-Hexene Isomerization at Supercritical Condition 
AlChE Journal, 45, 1559-65 (1999). 

B. Subramaniam, V. Arunajatesan and C. Lyon, Coking of Sc 
Acid Catalysts and Strategies for Maintaining Their Activity. 
Catalyst Deactivation 1999. Stud. Surf. Sci. Catal.. Vol. 126 . 
Delmon and G. F. Froment (Eds.) Elsevier, Amsterdam pgs. 63-"; 

(1999) . 

B. Subramaniam, S. Saim, R. A. Rajewski and V. J. Stella, "Gre 
Process Concepts for the Pharmaceutical Industry", in Gre 
Engineering, ACS Symposium Series 766, P. T. Anastas, L. 
Heine and T. C. Williamson (Eds.), Washington, D.C., pgs. 96-1 

(2000) . 

B. Subramaniam, "Enhancing the Stability of Porous Catalysts w 
Supercritical Reaction Media," Applied Catalysis A: Genei 
212/1-2,199-213(2001). 

V. Arunajatesan, B. Subramaniam, K. W. Hutchenson and F. 
Herkes, "Fixed-Bed Hydrogenation of Organic Compounds 
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Supercritical Carbon Dioxide,", Chemical Engineering Scient 
56/4,1363-1369(2001). 

G. Musie, M. Wei, B. Subramaniam and D. H. Bus< 
"Autooxidation of substituted phenols catalyzed by cobalt Scl 
base complexes in supercritical carbon dioxide", Inorgai 
Chemistry, 40(14), 3336-3441 (2001). 

G. Musie, M. Wei, B. Subramaniam, D. H. Busch, "Catalv 
oxidations in carbon dioxide-based reaction media, including no* 
C0 2 -expanded phases", Coordination Chemistry Reviews, 21 
221,789-820(2001). 

C. J. Lyon, B. Subramaniam and C. J. Pereira, "Enhac 
Isooctane Yields for 1-Butene/lsobutane Alkylation on SiC 

supported Nation® in Supercritical Carbon Dioxide," in J. J. Spiv< 
G. W. Roberts and B. H. Davis (Eds.), Catalyst Deactivation 20( 
Studies in Surface Science and Catalysis, 139, 221-228 (2001). 

B. Subramaniam and D. H. Busch, "Use of dense-phase carbon 
Dioxide in catalysis," in C. Song, A. M. Gaffney and K. Fujimoto, 
Eds., ACS Symposium Series No. 809/CO 2 Conversion and 
Utilization, Chapter 24, 364-386 (2002). 

M. Wei, G. T. Musie, D. H. Busch and B. Subramaniam, "C0 2 - 
expanded solvents: unique and versatile media for performing 
homogeneous catalytic oxidations," J. American Chemical Socie\ 
124(11), 2513-2517(2002). 

B. Subramaniam, C. J. Lyon and V. Arunajatesan, 
"Environmentally-Benign Multiphase Catalysis," Applied Catalyst. 
B: Environmental, 37(4), 279-292 (2002). 

W. K. Snavely, B. Subramaniam, R. A. Rajewski, M. R. DeFelipp 
"Micronization of Insulin from Halogenated Alcohol Solution Usin 
Supercritical Carbon Dioxide as an Antisolvent," Journal of 
Pharmaceutical Sciences, 91(9), 2026-2039 (2002). 

V. Arunajatesan, B. Subramaniam, K. W. Hutchenson and F. E. 
Herkes, "Continuous Heterogeneous Catalytic Hydrogenation of 
Organic Compounds in Supercritical C0 2 ," Catalysis of Organic 
Reactions . Marcel Dekker, New York, 461-475 (2002) 

B. Subramaniam, "Supercritical phase catalysis D. heterogeneoi 
catalysis," Encyclopaedia of Catalysis, John Wiley, NY, Vol. 6, p< 
397-423 (2002). 
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H. Jin and B. Subramaniam, "Exothermic Reactions in 
Supercritical Reaction media: Effects of Pressure-tunable Heat 
Capacity on Adiabatic Temperature Rise and Parametric 
Sensitivity," Chemical Engineering Science, 58, 1897-1901 
(2003). 

C. Lin, G. Muhrer, M. Mazzotti and B. Subramaniam, "Vapor-liqu 
Mass Transfer during Gas Antisolvent Recrystallization: Modelin 
and Experiments," Industrial and Engineering Chemistry 
Research, 42, 2171-2182 (2003). 

V. Arunajatesan, K. A. Wilson and B. Subramaniam, "Pressure- 
tuning the Effective Diffusivity of Near-critical Reaction Mixtures i 
Mesoporous Catalysts," Industrial and Engineering Chemistry 
Research, 42, 2639-2643 (2003). 

B. Rajagopalan, M. Wei, G. T. Musie, B. Subramaniam and D. h 
Busch, "Homogeneous Catalytic Epoxidation of Organic 
Substrates in C0 2 -Expanded Solvents in the Presence of Water 
Soluble Oxidants and Catalysts," Industrial and Engineering 
Chemistry Research, 42, 6505-6510 (2003). 

B. Kerler, R.E. Robinson, A.S. Borovikand B. Subramaniam, 
"Application of C0 2 -Expanded Solvents in Heterogeneous 

Catalysis: A Case Study," Applied Catalysis B: Environmental, * 

(2), 91-98 (2004). 

M. Wei, G. T. Musie, D. H. Busch and B. Subramaniai 
"Autoxidation of 2,6-Di-tertbutylphenol with Cobalt Schiff Ba: 
Catalysts by Oxygen in C0 2 -expanded Liquids/'Green Chemist 
(in press). 
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Roger A. Rajewski, Ph.D. 

Director, Product Development Core, Higuchi Biosciences Center 
Director, Center for Drug Delivery Research 
Associate Research Professor 

office: 117 Simons Laboratories 
phone: (785) 864-5158 
fax: (785) 864-5738 
email: rajewski@ku.edu 

Education 

■ Ph.D., Pharmaceutical Chemistry, Advisor: Valentino J. Stella, Universit 
of Kansas, 1990 

■ M.S., Pharmaceutical Chemistry, Graduate Adviser: Valentino J. Stella, 
University of Kansas, 1987 

■ B.S., Chemistry and Biochemistry, University of Kansas, 1984 



Research Interests 



■ Development of novel drug delivery technologies including their pharma 
evaluation 

■ Application of physical and chemical means to address pharmaceutical p 
biological evaluation, and regulatory approval of medicinal agents 

■ Focus on agents and technologies for parenteral administration, includii 
development, lyophilization cycle development, novel processing techno 
cell-specific drug targeting technologies 



Economic Development Experience 



In the positions of Assistant Director, Associate Director, and currently, Acting Direct 
Drug Delivery Research (CDDR), I have been involved in the Kansas Technology Ente 
development of University of Kansas technologies for potential commercialization in t 
has supported the continued development and patent prosecution for the sulfobutyl el 
been patented by the University and licensed to CyDex, Inc., of Overland Park, KS. Cy 
under the trade name "Captisol" for use as solubilizing and stabilizing agents in the fo: 

During my tenure at CDDR I have helped guide the development of two additional tec 
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supercritical fluids and novel prodrug technologies. Multiple patents in both these are 
University to CritiTech, Inc., and the prodrug technologies have been licensed to ProQ 
Lawrence, KS. Both of these companies are in the early stages of development and the 
continuing to be advanced within CDDR. I have been involved in the incorporation of 
reviewing the license arrangements, participated in making presentations to financing 
contributed to the business plan development and multiple grant preparation activitie 
technical consultants. In addition, CDDR has provided technical input for three Kansc 
University. 

Representative Publications 

V. Zia, RA. Rajewski and V.J. Stella, Effect of cyclodextrin charge on complexation of 
comparison of (SBE)7M-beta-CD to HP-beta-CD, Pharm. Res., 18(5): 667-673 (2001). 

M. Mcintosh and R.A. Rajewski, A simple and efficient high-performance liquid chror 
plasma, J. Pharm. Biomed.AnaL, 24(4): 689-694 (2001) 

D. Q. Ma, R.A. Rajewski, D. Vander Velde and V.J. Stella, Comparative effects of (SBE^ 
stability of two anti-neoplastic agents, melphalan and carmustine, J. Pharm. Set, 89(2) 

K. Okimoto, A. Ohike, R. Ibuki, O. Aoki, N. Ohnishi, T. Irie, K. Uekama, R.A. Rajewski 
affecting membrane-controlled drug release for an osmotic pump tablet utilitizing (SE 
an osmotic agent, J. Control. Release, 60 (2-3): 311-319 (1999). 

K. Okimoto, R.A. Rajewski and V.J. Stella, Release of testosterone from an osmotic pu 
cyclodextrin as both a solubilizing and an osmotic pump agent, J. Control. Release, 58O 

K. Okimoto, A. Ohike, R. Ibuki, O. Aoki, N. Ohnishi, T. Irie, K. Uekama, R.A. Rajewski 
an osmotic pump tablet (OPT) for prednisolone, a poorly water soluble drug, using (SJ 

(10) : 1562-1568 (1998). 

E. A. Luna, D. Vander Velde, R.J. Tait, D.O. Thompson, R.A. Rajewski and V.J. Stella, : 
spectroscopy of three monosubstituted 4-sulfobutyl ether derivatives of cyclomaltohe] 
299:111- 118 (1997). 

V. Zia, R.A. Rajewski, E.R. Bornancini, E.A. Luna and V.J. Stella, Effect of alkyl chain 
complexation of sulfoalkyl ether B-cyclodextrins with steroids, J. Pharm. Set, 86(2): 22 

B. Subramaniam, R.A. Rajewski and W.K. Snavely, Pharmaceutical processing with su 
86: 885-890 (1997). 

K. Okimoto, R.A. Rajewski, K. Uekama and V.J. Stella; The interaction of charged and 
CD) and anionically charged (SBE7-6-CD) p- cyclodextrins, Pharm. Res., i3(2):256-26< 

R.A. Rajewski and V.J. Stella, Pharmaceutical Applications of Cyclodextrins. 11. In viv 

(11) :ii42-n69 (1996). 

R.A. Rajewski, G. Traiger, J. Bresnahan, P. Jaberaboansari, V.J. Stella, and D.O. Thon 
parenterally administered sylfoalkyl ether beta-cyclodextrin derivatives, J. Pharm. Set, 

R.A. Rajewski, D.G. Kosednar, T.A. Matches, O.S. Wong, K. Burchett, and K. Thakker, 
protein kinase C inhibitor, J. Pharm. Biomed.AnaL 13(3): 247-253 (1995). 
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Representative Patents 

B. Subramaniam, R. Rajewski, D.J. Bochniak; Process and apparatus for size selective 
U.S. Patent 6,113,795. 

V. Stella, R. Rajewski, V. Rao, J. McGinity, G. Mosher; Sulfoalkyl ether cyclodextrin b<- 
pharmaceutical formulations; U.S. Patent 6,046,177. 

V. Stella, R. Rajewski, J. McGinity; Sulfoalkyl ether cyclodextrin based solid pharmace 
Patent 5,874,418. 

B. Subramaniam, S. Saim, R. Rajewski, V. Stella; Methods and apparatus of particle n 
recrystallization from organic solutions sprayed into a compressed antisolvent; U.S. P 

B. Subramaniam, S. Saim, R. Rajewski, V. Stella; Methods and apparatus for particle 1 
critical and supercritical antisolvents; U.S. Patent 5,833,891. 

P. Kennedy, R. Rajewski and J. Baldoni; Crystalline amifostine compositions; U.S. Pal 

P. Kennedy, R. Rajewski and J. Baldoni; Crystalline amifostine compositions and met) 
U.S. Patent 5,424,471. 

V. Stella and R. Rajewski; Derivatives of cyclodextrins exhibiting enhanced aqueous s< 
5,376,645. 

V. Stella and R. Rajewski; Derivatives of cyclodextrins exhibiting enhanced aqueous S( 
5,134,127. 
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James W. McGinity, Ph.D. 

James W. McGinity is Professor and Division Head of 
Pharmaceutics in the College of Pharmacy, The University of 
Texas at Austin. He received his Ph.D. in Physical Pharmacy 
in 1972 from the University of Iowa and joined the Squibb 
Institute for Medical Research as a research scientist until his 
appointment at University of Texas in 1976, where he now 
holds-the Johnson and Johnson Centennial Chair in 
Pharmacy. Professor McGinity's research interests and 
publications are in the areas of Physical Pharmacy and 
Pharmaceutical Technology. He has been issued fifteen U.S. 
patents and currently has many others in review. His research 
emphasis is on novel drug delivery systems including solid 
dosage forms, microencapsulation, powder technology, 
transdermal systems and hot-melt extrusion. He has 
published in Science, Journal of Pharmaceutical Sciences, 
Pharmaceutical Development and Technology, Journal of 
controlled Release, Pharmaceutical International Journal of 
Pharmaceutics and Journal of Microencapsulation. During his 
tenure at the University of Texas, twenty-three Ph.D. students 
have graduated under his supervision. In addition, he has 
supervised thirty-one post-doctoral fellows and visiting 
scientists. Professor McGinity is USA Editor for the European 



Volumes and 
Issues 

2004 

Vol. 5 No. 4 
Vol. 5 No. 3 
Vol. 5 No. 2 
Vol. 5 No. 1 

2003 

Vol. 4 No. 4 
Vol. 4 No. 3 
Vol. 4 No. 2 
Vol. 4 No. 1 

2002 

Vol. 3 No. 4 
Vol. 3 No. 3 
Vol. 3 No. 2 
Vol, 3 No. 1 

2001 

Vol. 2 No. 4 
Vol. 2 No. 3 
Vol. 2 No. 2 
Vol. 2 No. 1 

2000 

Vol. 1 No. 4 
Vol. 1 No. 3 
Vol. 1 No. 2 
Vol. 1 No. 1 
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Journal of Pharmaceutics and Biopharmaceutics and has 
been a consultant to the FDA and to many pharmaceutical 
and chemical companies both in the USA and Europe. 

A publication of the American Association of Pharmaceutical Scientists 
2107 Wilson Blvd., Suite 700, Arlington, Virginia, 22201, USA 
703-243-2800, Fax: 703-243-9650, aaps@aaps.org 
Copyright ©2002. All Rights Reserved. ISSN 1530-9932. 
Legal Disclaimer 
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Collegiate* 
Dictionary 

TENTH EDITION 



Merriam-Webster, Incorporated 
Springfield, Massachusetts, U.S.A. 




A GENUINE MERRIAM-WEBSTER 

The name Webster alone is no guarantee of excellence. It is used by a 
number of publishers and may serve mainly to mislead an unwary 
buyer. 

Merriam-Webster 1 ^ is the name you should look for when you 
consider the purchase of dictionaries or other fine reference books. 
It carries the reputation of a company that has been publishing since 
1831 and is your assurance of quality and authority. 



Copyright © 2001 by Merriam- Webster, Incorporated 
Philippines Copyright 2001 by Merriam- Webster, Incorporated 



Library of Congress Cataloging in Publication Data 
Main entry under title: 

Merriam-Websters collegiate dictionary. — 10th ed. 
p. cm. . 
Includes index. 

ISBN 0-87779-708-0 (unindexed : alk. paper). — ISBN 0-87779-709-9 
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empty-headed • encephalomyocarditis 379 



: imperial »ven^| 

fe premier) Ernpi^W 

19th century FraS§j' 

"J* Day in 1958% 

ipenence, f r . em ^ s J 
CHARLATAN 2 J.fj 

«#(I569) l ;o V 
roved byobservS n m 

ituraJ sciencesub ■.-« 
knowledge original 



emj 

he city> 

nt<radar ^>:^i 

±phcare to fold^SL 

or something inactiv^l 
lyantageously Spfek 
wthajob that-pa^fiK 
a particular -^.vJffiS 



nrfd V'he-dadN <W# (1650) : SCATTERBRAINED 
'"iJfcrV'ncs-tarX n (1962) : a parent whose children have grown 
ipfe?^£«mVfroin home 

jjs^^tfiome \ J era(p)-te- , nestA n (1972) : the emotional let- 
Sfefc^JS^nced by an empty nester 

HS^CSpar-palX vA em.pur.pled; em.pur-pling V'par-p^linX 
S^^trrtinge or color purple ~ vi : to become purple 
ii#We&I J e- m3 ^ n - -ema.ta\-m»-te\ or -emas [LL, fr. Gk 
J&PX^ empyein to suppurate, fr. em- 2 en- + />yon pus — more at 
l^^^^ 1605) : the presence of pus in a bodily cavity — em*py*emic 

y^iTinwoI-'rc-al, -pa-; em-*pir-e-3l, - l pi-re-\ adj fLL empyrius, 
--^tiiSKempyrios, fr. Gk cm- *en- + />yr fire] (15c) 1 : of or 

the empyrean : celestial 2 : sublime 
^^i^n\% P5c) : EMPYREAL 

tf*®SSr'(ca.- 1610) 1 a : the highest heaven or heavenly sphere in 
S^^d medieval cosmology usu. consisting of fire or light b : the 
~g$^tin& tc heavenly paradise 2 : firmament, heavens 3 : an 

SS^TVeSSui (emergency medical technician] (1972) : a special- 
^■naSedical technician licensed to provide basic emergency ser- 
^Wbrc and during transportation to a hospital — compare para- 

^ig^:.mu\ n [modif. of Pg emu 
W0^J^MS6) 1 : any of various tall 
iKStJerhi) 2 : a swift* 
iSSAustralian bird (Dromaius novae* 
li^?,ri£.,<tK .mrfpveloned wines that 



. iwitb undeveloped wings that 
^ftfe'd'toiahd smaller than the ostrich 
aEgfe^y^KtX vi -lat-ed; -lat-ing 
" lEf»/<fePP- of aernulan, fr. aemulus 
Sn2l-(1582),> 1 a : to strive to equal or 



RttSO^EMrTATE; asp : to imitate by 
S^bftan;emulator 2 : to equal or ap- 



EMULOUS 
most ~ pride 



eq\bn by a 

> syn see use ^^&^ISiUous or envious rivalry 2 : am- 




emu 2 



>:<JSE, PURPOSELESS 
capable of hei^crf^ 
3le 

«m-; im-'pl^iKc^H 
vages or salary arid] 

sb, purpose 
•n instance of such acti^ 
employed . syn see.^T 
l °~ s » business isltojfiffls 
fill jobs that are/ope!; 
• fr. MF empoisonerjii 

POISON 2 : EMBITTE? 

em.poi.son.ment^i 

-ri.ums also -ria\\*5Yi 
*, fr. em- 2 en-:.±pomsw? 
: a place of tradcl^SS 
Iware ~> < a piu*&M 
. 

official authorityToM 
ielf-actuaiizationioliaflg 
piring and r£ini<waw$ 
n . WijjMjf 

fern, of cm/jcreor.empffv 
2 : a womanwhp^i$ 



r to hurryrfrffli; 
h or cordiality^^ 
emprendre to undci 
hendere to seize ,'^do& 
'alric enterprise^^^ 
fr. OE a*mettig*unoo&£h 
.+ -me/to (proKUlanjto" 
1 a : containing no^; 
nted d : notf'pre^Sj 
eking reality rsublstaiM 
b : destitutfcofeffecf' 
fNGRY 4 a ^roSJuS 
-Ess .5 : marked ibyj|] 
imp-rj-Iy \-taflS\^ 

mean lackinglS^ 
ests a complete absent 
:ts an absence'.of ap^ra 
ment>. BLANKiStresdl 
:teUigibIefeaturesjo^ 

emptiness as?faiv«|^ 
id of meaning)^^ 
esp. the iack^o^lnt^ 
ion>. syn 

: to make;eropjy3|£3 
to discharge (itscjfj2| 
empty .2 rttd/remgl 
tacks) ^ wi'fl*::^f» 
iver empnal&twM 

ntainer) that'is;empQl 
1 : having orbringj^l 
came back ~>4$l 



Ibfdon or endeavor to equal or excel others (as in achievement) 3 a 
■ ; ^Bfif ATION "'b': the use of or technique of using an emulator — em«u- 

l^tive \'f m-y>,la-tiv\ adj — em.u.la.tive-ly adv 
T ^D'la'tor ^'ein -y ,la-t ar\ n (1589) 1 : one that emulates 2 : hard- 
^:>^^"e o> software that permits programs written for one computer to be 
P •^lfi'on ; aiiotHer 1 usu. newer computer 
. ;ra'B'loos*Vem-y3-bs\ adj (1535) 1 a : inspired by or deriving from a 
S^^fe-to emulate '.j ^b : ambitious or eager to emulate 2 obs : jealous 
^jg^n;]bus-ly-a^ — em>n*Ious<ness n 

rriiJ^lisi'fi»er^\i- , mal-s»- l fT(-a)r\ n (1888) : one that emulsifies; esp : a 
jt'surfai e-active agent (as a soap) promoting the formation and stabiliza- 

^^f^'of^an''emulsion 

s ^^^si'fyi^,fi\ v/ -fied; -fy-ing (1859) : to disperse (as an oil) in an 
} - ttmlsion;'<abo : to convert (two or more immiscible liquids) into an 
fr^ffiulsion?— emul*si*fi*able Vi-'mal-sa-.fT-a-balV adj — emul»si«fi»ca- 
i ^tionAi^mal-sa-f^-'ka-shanX n 

anuI'Moo ];'mjl-sh3n\ n [NL emulsion-, emulsio, fr. L emulgere to milk 
%pui fi * t - mulgere to milk; akin to OE melcan to milk, Gk amelgein] 
(16)2)?: lta;; a system (as fat in milk) consisting of a liquid dispersed 
j^onwithout an emulsifier in an immiscible liquid usu. in droplets of 
il2rg*t4han "colloidal size b : the state of such a system 2 : SUSPEN- 
|sion 2b(3); esp a suspension of a sensitive silver salt or a mixture of 
^r/halidesi in a .viscous medium (as a gelatin solution) forming a 
?1> „A0pau^:6njphotographic plates, film, or paper 

eoia|.soid:\i-Jm3l-,s6id\ n (ca. 1909) 1 : a colloidal system consisting of 
,?a!:quid dispersed in a liquid 2 : a lyophilic sol (as a gelatin solution) 
^^g°Bl-solKlal V.maPsoi-d'ft adj 

•^MYenYn (1792);; 1 : the width of a piece of type half the width of an em 
••^the. letter . 

i&^^ ^-i^olso en; sometimes only in is shown when eh is in/re- 
^^i^^'PreMiME, fr. OF, fr. L in-. im~, fr. in] 1 : put into or onto <en- 
• . \ L N'ons>,: : cover with <enshroud> : go into or onto <enplane> — in 
v^rbs formed from nouns 2 : cause to be <enslave> — in verbs formed 
i .•^adjectives or nouns 3 : provide with (empower) — in verbs 
:?^g!§Sf»wn;nouas 4 : so as to cover <enwrap> : thoroughly <e«tan- 
M^-.^iniyerbs formed from verbs; in all senses usu. em- before b, m, 

'■^mj&m - , 

fB-oto tm : prefix [ME, fr. L, fr. Gk, fr. en in — more at IN] : in : with- 
.^g&oapojc) ~ usu. em- before b, m, orp <empathy> 
'■■^^^ IISV > fr - : chemically unsaturated; esp : having one 
<c/iamine> 

i^iM^^n \n\ adj suffix [ME, fr. OE; akin to OHG -in made of, 
"If&W^ P!;°. r :.helonging to, Gk -inos made of, of or belonging to] : made 
^SSffi^ns oKearthen) <leathei7i> 

' ^KTvr*' [ME ~ nen > fr - OE - nian >' ^n to OHG " £ " <5w -* n l 1 a : causc 
JS&&£V&> : b : cause to have <lengthen> 2 a : come to be <steep- 
^af^ A ^ 1 ?^ 10 have <lengthe«> 

mmmt!?$ 3lX w en * ab le< | ; en.abllng \-b(a-)lin\ (15c) 1 a : to pro- 
means or opportunity (training that people to earn a 
vjtQ inake possible, practical, or easy c : to cause to operate 
ijan^Av^*?? 1 .'^ ^ keyboard) 2 : to give legal power, capacity, or 
sSu£$?2&' law ena bl™g admission of a state) 
^^#«na ; bbr, -b'l-ar\ n (1615) : one that enables another to 
W^sr^^,^^\ esp : one who enables another to persist in self* 



3w^ c «^"iSr» : onc wno enables another to p< 
ffiBbw^ j vior ^ substance abuse) by providing excuses or by 
Segr*_JAM individual avoid the consequences of such behavior 

(15c) 1 : to establish by legal and authoritative act; 
. v asa Mir ■ " 

2 : something (as a law) that has been enacted 



fenlSr > ^(O-mantX n (1817) 1 : the act of enacting : the state 
^SmJivW* 1 2 5 something (as a law) that has been enacted 
^l& n c' m3lS vt or -e* 1 ^ " el ' ln S or -eMing Vnam-lin, 



P?akin t^rfeS' :MF enamailler, fr. en- + esmatt enamel, of Gmc ori- 
UHG smelzan to melt — more at smelt] (14c) 1 : to cov- 



er, inlay, or decorate with enamel 2 : to beautify with a colorful sur- 
face 3 : to form a glossy surface on (as paper, leather, or cloth) — 
enam*el*er n — ennm-eMst Vma-listN n 

2 enamel n (15c) 1 : a usu. opaque vitreous composition applied by fu- 
sion to the surface of metal, glass, or pottery 2 : a surface or outer 
covering that resembles enamel 3 a : something that is enameled b 
: ENAMELWARE 4 : a cosmetic intended to give a smooth or glossy ap- 
pearance 5 : a hard calcareous substance that forms a thin layer cap- 
ping the teeth — see tooth illustration 6 : a paint that flows out to a 
smooth coat when applied and that dries with a glossy appearance 

enam*el-ware Xi-'na-msl-.war, -,wer\ n (1903) : metal ware (as kitchen 
utensils) coated with enamel 

en -amine Ve-na-.men, 'e-\ n (1942) : an amine containing the double 
bond linkage C=C-N 

en-am-or Xi-'na-marV vt -ored; -or-ing Vma-rirj, - , nam-rirj\ [ME ena- 
mour en, fr. MF enamour er, fr. en- + amour love — more at AMOUR] 
(14c) 1 : to inflame with love — usu. used in the passive with of 2 
: Fascinate 2b — usu. used in the passive with of or with 

en*am*our chiefly Brit var of EN AM OR 

cn«an*tio<mer \i-'nan-ter©-mar\ n [Gk enantios + E -mer] (ca. 1929) ; ei- 
ther of a pair of chemical compounds whose molecular structures have 
a mirror-image relationship to each other — en*an*tio*mer*ic \-,nan- 
te-a-'mer-ikX adj 

en-an-tio-morph \i-'nan-te-»-,m6rf\ n [Gk enantios opposite (fr. enanti 
facing, fr. en in + and against) + ISV -morph -morph] (1885) : ENAN- 
TIOMER; also : either of a pair of crystals (as of quartz) that are struc- 
tural mirror images — en*an*tio-mor*phic V^nan-te-a-'mor-fikV adj — 
en- 

an«tio-mor-phism \-'m6r-,fi-23m\ n — en«an*tio*mor*phoas V'mor- 

fss\ adj 

ena-tion Xi-'na-shanN n [L enatus, pp. of enasci to rise out of, fr.' e- + 
nasci to be born — more at NATION] (ca. 1842) : an outgrowth from the 
surface of an organ <a plant virus forming ~J on leaves) 

en banc \a n -'ba 0 k\ adv or adj [F, on the bench] (1863) : in full court 
: with full judiciary authority 

en bloc Xa^blakN adv or adj [F] (1861) : as a whole : in a mass 

en bro-chette \,a a -br6-'shet\ adj [F] (ca. 1909) of food : cooked or 
served on a skewer <shrimp en brochettey 

en*cae*nia Xen-'se-nyaX n pi but sing or pi in constr, often cap [NL, fr. L, 
dedication festival, fr. Gk enkainia, fr. en + kainos new — more at 
recent] (1691) : an annual university ceremony (as at Oxford) of 
commemoration with recital of poems and essays and conferring of de- 
grees 

en*cage \m-'kaj, en-\ vt (1593) : cage 1 

en-camp \in-'kamp, en-\ vt (1568) : to place or establish in a camp ~ W 
: to set up or occupy a camp 

en-camp-ment \-mant\ n (1598) 1 a : the place where a group (as a 
body of troops) is encamped b : the individuals that make up an en- 
campment 2 : the act of encamping : the state of being encamped 

en-cap*su*late \in-'kap-so-,lat, en-\ vb -lat*ed; -lat»ing vt (1876) 1 : to 
enclose in or as if in a capsule <a pilot encapsulated in the cockpit) 2 
: EPITOMIZE, summarize <~ an era in an aphorism) ~ vi : to become 
encapsulated — en>cap-su<]a-tion \-,kap-S3-'la-shan\ n 

en-cap-su-lat-ed adj ( 1 894) 1 : surrounded by a gelatinous or membra- 
nous envelope <^ water bacteria) 2 : CONDENSED 

en-cap sule \in-'kap-sal, -(,)siil, en-\ vt -suled; -sul-ing (1877) : encap- 
sulate 

en*case Xin-'kas, en-\ vt (1633) : to enclose in or as if in a case 

en«case*ment Mn-'ka-smant, en-\ n (1741) : the act or process of encas- 
ing : the state of being encased; also : case, COVBRING 

en*cash Vih-'kash, en-\ vt (1861) Brit : cash — en*cash«able V^ka-shs- 
bsl\ adj, chiefly Brit — en>cash*ment \-mant\ n, chiefly Brit 

en-caus-tic \in-'kd-stik\ n {encaustic, adj., fr. L encausticus, fr. Gk en- 
kaustikos, fr. enkaiein to burn in, fr. en- + kaiein to burn] (1601) 1 : a 
paint made from pigment mixed with melted beeswax and resin and af- 
ter application fixed by heat 2 : the method involving the use of en- 
caustic; also : a work produced by this method — encaustic adj 

-ence \an(t)s, *n(t)s\ n suffix [ME. fr. OF, fr. L -entia, fr. -ent-, -ens, prp. 
ending + -ia 2 -y] 1 : action or process <emerge»ce> : instance of an ac- 
tion or process <refer*/tce> 2 : quality or state <despondencc> 

'en-ceinte Xa^n^'santX adj [MF, perh. fr. (assumed) VL incenta, alter, 
of L indent-, inciens being with young, modif. of Gk enkyos pregnant, 
fr. en- + kyein to be pregnant — more at CYME] (1599) : PRBONANT 3 

2 enceinte n [F, fr. OF. enclosing wall, fr. enceindre to surround, fr. L 
incingere, fr. in- + cingere to gird — more at CINCTURE] (ca. 1708) : a 
line of fortification enclosing a castle or town; also : the area so en- 
closed 

cncephal- or encephalo- comb form [F encephal-, fr. Gk enkephal-, fr. 
enkephalos, fr. en- + kephale head — more at cephalic] : brain <cti- 
cephalitisy <encep/ta/omyocarditis> 

en.ceph.a.Ii.ris Xin-.se-fo-'li-tasX n, pi -lit»i*des V'li-ta-.dezX (1843) : in- 
flammation of the brain — en*cepn-a«Iit*ic \-'li-tik\ adj 

en*ceph*a*li»to«gen*ic V.li-ta-'je-nikX adj (1923) : tending to cause en- 
cephalitis <an ~ virus) — en»cepb<a>!i*to*gen V'li-ts-jan, -, jen\ n 

en-ceph>a>lo-gram \in-'se-f»-l3-,gram\ n (1928) : an X-ray picture of the 
brain made by encephalography 

en.ceph-a.lo-graph \-,graf\ n (1928) 1 : encephalogram 2 : elec- 
troencephalograph 

en-ceph a log ra phy Xin-.se-fo-'la-gra-feA n (1922) : roentgenography 
of the brain after the cerebrospinal fluid has been replaced by a gas (as 
air) 

en*cepb*a.lo-my-eIi*tis Xin-tSe-fa-ld-.mJ-a-'lT-tasX n, pi -elit*i*des W-'li- 
tD-,dez\ [NL] (1908) : concurrent inflammation of the brain and spinal 
cord; specif : any of several diseases of horses caused by viruses (genus 
Alphavirus of the family Togaviridae) 

en*ceph»a<lo*myo-car-di*tis V.ml-a-kar-'dT-tasX n [NL] (1947) : an 
acute febrile disease caused by a picornavirus (genus Cardiovirus) and 

\a\ abut \*\ kitten, F table \ar\ farther \a\ ash \a\ ace \a\ mop, mar 
\au\out \ch\chin \e\bet \e\easy \g\go \i\ hit \I\lce \j\job 
\n\sing \6\go \d\law \6i\boy \th\thin \lh\the \u\loot \u\ foot 
\y\ yet \zh\ vision \a, k, n , oe, oe, us, ue, *\ see Guide to Pronunciation 
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Introduction and Regulatory Perspective 

Ajaz S. Hussain, Ph.D. 

Food and Drug Administration 

Industrial Perspective on PAT 

Sonja Sekulik, Invited 
Pfizer, Inc. 

Academic Perspective on PAT 

G.K. Raju, Ph.D. 

Massachusetts Institute of Technology .. 



10:20 am - 10:50 am 
Brealc/Exhibits/Posters 

12:00 pm - 2:00 pm 

Lunch/Exhibits/Posters 

Complimentary to all attendees 



' • ■ r.i °'-^s'", - '•■V', •; ■» ' ■-■ " 



2:00 pm - 5:00 pm 

Solids Processing Track: . , ' ■ 

Use of Artificial Intelligence From Formulation 

and Process Development 

Symposium 

With precise knowledge of the active ingredients, a knowledge- 
based Formulation and Process Expert System can be helpful to 
the scientist in selecting suitable excipicnts using information 
accumulated in the database. Another case where such an expert 
system could facilitate formulation studies is in the determina- 
tion of the optimum manufacturing conditions. The presenta- 
tions in this proposed symposium will address thc^reccntjv 
advances in the use of artificial intelligence in the areas of pre-, 
formulation, formulation and process development^ trbu-, 
blcshooting and regulatory affairs. 

Moderator 

Metin Celik, Ph.D. 
PTI, Inc. 



Use of an Al in Formulation and 
Process Development and FDA 
Inspection Preparations 

Metin Ceiik, Ph.D. 
PTI, Inc. 



Use of Expert Systems in Film 
Coating Troubleshooting 

Stuart C. Porter, Ph.D. 

Pharmaceutical Technologies International 



Use of Artificial Expert Manager in 
Technology Transfer 

Hashim Ahmed, Ph.D. • 
. • :;H6ffman-La Roche, Inc. • \ .\ . 

3:20 pm - 4:00 pin 
Break/Posters • 

2:00 pm - 5:00 pm/Vr^'V 

Process Analytical Technologies Track: 
Applications 6f Process Analytical Technologies 
in Development and Manufacture of , , ■» :\ 
Pharmaceutical Dosage Forms v; -\V v , \. 

"Symp6siuirn^>.;:^^ .!■:.-.'.:•/ y}"'. : ; : , \; ■'. : 

After the introduction to, PAT provided by the previous session, 
this session will focus on three key technologies that have Been . 
investigated. Light-induced fluorescence, near IR and Raman' 
spectroscopy have been investigated for their use in measure- 
ment and control during processing. 

Moderators 

Chetan P. Pujara, Ph.D. . . .. . v; 

Abbott Laboratories "V 

Roger. E. Williams 

Bristol-Myers Squibb Company ; ; : vv,p : : ; 

Light-Induced Fluorescence in Development arid 
Manufacture of Pharmaceutical Dosage Forms 

CX Lai, Ph.D. \;->.;> ; •; r.i , • ■ 

Massachusetts Institute of Technology 

Near IR in Development and Manufacture of 

Pharmaceutical Dosage Forms - 
Kenneth R. Morris, Ph.D., Invited / \ r ;; - ;; 
Purdue University 

Laser Induced Breakdown Spectrascopy (LIBS) 
in Development and Manufacturing of 
Pharmaceutical Dosage Form's 

.Mark Movyery : ; 

Merck Research Laboratories 

3:20 pm - 4:00 pm 
Break/Posters 



5:00 pm 
Adjournment 



6 



2:00 pm - 5:00 pm • J -v'^V: ;V, 

Protein Processing Track: ' ;7 'fzf'x^?" 
Issues in Protein Microencapsulation 

Symposium 

This session deals with issues important in the microencapsu- 
lation process and stability of encapsulated proteins. Various 
methods to improve stability of microencapsulated proteins 
will be described, and utilization of in vivo (pharmacokinetic 
and pharmacodynamic) data to verify the encapsulation 
process will be discussed. In addition, alternative methods, for 
making microcapsules will be introduced. This session will pro- 
vide cutting-edgc«information on microencapsulation process- 
es and microencapsulated proteins . 

Moderator 

Kinam Park, Ph.D. -v:; 
Purdue University 

PLGA Microspheres Containing Chemically 
Modified Protein 

Diane J. Burgess, Ph.D. 
University of Connecticut 

Stability of Proteins Encapsulated in PLGA 
Delivery Systems t > 

Steven P. Schwendeman, Ph.D. 
The University of Michigan 

Novel Methods of Making Microcapsules Based 
on the Solvent Exchange Method 

Kinam Park, Ph.D. 
Purdue University 

3:20 pm - 4:00 pm 
Break/Posters 

Friday, June 20 

8:30 am - 5:30 pm 

Registration . .kg-v/ru* 

9:00 am - 12:00 pm y\ 

Solids Processing Track: V> ,fc .V 

Supercritical Fluid for Pharmaceutical Processes 

Symposium 

A supercritical fluid is a substance above its critical temperature 
and critical pressure. It has both gas and liquid-like properties. 



This dual nature allows for its use in applications where neither 
: l : a gas nor a liquid arc adequate. Supercritical CO 2 is currently 
' used in pharmaceutical processing for extraction of impurities 
i^and excipients from drug substances and/formulations, for 
. extraction of synthetic intermediates, and for effecting changes . 
in drug substance particle size and crystal morphology. This 
session will highlight recent applications in the areas of pro- 
cessing of pharmaceutical powders, formation of drug 
' microparticles and nanoparticles, and extraction of impurities 
and processing aids from pharmaceutical formulations using " 
supercritical CO 2 . 

Moderator 

Said Saim, Ph.D. : ... . 

Boehringer Ingelheim Pharmaceuticals, Inc. 

Pharmaceutical Powder Processing With 
Supercritical Fluids 

Stephen T. Horhota, Ph.D. 

Boehringer Ingelheim Pharmaceuticals, Inc. 

Particle Formation With Supercritical Fluids 

Bala Subramanian, Ph.D. 
University of Kansas 

Supercritical Fluid Extraction of Impurities 
From Drug Substances and Products 

Boehringer Ingelheim Pharmaceuticals, Inc. 

10:20 am - 10:50 am 
Break/Exhibits/Posters 

9:00 am - 12:00 pm 

Process Analytical Technologies Track: 
Processing Analytical Technologies - Overview 
and Perspectives 

Symposium 

In-process measurement and control are being discussed as 
ways to improve manufacturing efficiency and product quality. 
Process Analytical Technology (PAT) consists in large part of 
in-process measurement and control. This session will provide 
an introduction and the viewpoints of three key sectors in 
pharmaceutical manufacturing. 

Moderators 
Chetan P. Pujara, Ph.D. 
.. Abbott Laboratories 

Roger E. Williams 
Bristol-Myers Squibb Company 
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eliminated,, even when large quantities of the drug arc not 
available. Such is the focus of this symposium. 

Moderator 

Michael J. Pikal, Ph.D. 

University of Connecticut 

Control of Ice Nucleation During Freeze Drying 

Jim A. Searles, Ph.D. 

Eli Lilly & Company . ..... .. ■ 

Heat and Mass Transfer -.Issues in Scaling- Up 
Freeze-Dryin^ Processes 

Michael J. Pikal, Ph.D. \ ' ^^^^^^^i^ • 
University of Connecticut . .0f',. 



Designing of Appropriate Placebos 
Cost-Saving Scaling-Up 

Evgenyi Y. Shalaev, Ph.D. 
Pfizer, Inc. 

10:20 am - 10:50 am 
Break/Posters 

12:00 pm - 2:00 pm 

Lunch/Posters 

Complimentary co all attendees 



2:00 pm - 5:00 pm 

Solids Processing Track: 
Solvent-Free Coating Technologies 

Symposium 

This session will discuss principles and application of the vari- 
ous solvent-free coating technologies. The issues regarding 
selection of equipment, process conditions and formulation 
design will be addressed. In vitro characterization techniques to 
assess the properties of coating and to evaluate the performance 
of the coated dosage forms are also planned for discussion. 

Moderator : „ . .. . . ^ 

Jean Z.Y.Wang, Ph.D. 
Schering-Plough Research Institute 
/ 

Hot Melt Coating - Equipment and Process 

David M.Jones 

Glatt Air Techniques, Inc., Invited 



! Principle and Application of Dry Powder 
Deposition 'Coating Technology 

^Stujfr^Ci'ftrtseK Ph.D. . 
'.. Phoqus, Inc.. 

\ - Photocu Overview 
and Case Study 

Robin H. Bogner, Ph.D. 
University of Connecticut ; i ; \; ( 

3:20 pm - 4:00 pm 
Break/Posters,/-,.; 

2:00 pm - 5 00 pm , 

Processing of Poorly Water^Soluble Drugs Track: 
Scale-Up of Drug Delivery Systems for 
Poorly Soluble Compounds i 

Symposium '1'^.:,- 
Incrcasing numbers of new compounds with poor solubility' 
come into development each year. The development scientist is 
challenged to find ways to improve solubility in order to devel- 
op formulations with reasonable bioavailability. Formulations 
using /nanpsystcm, solid; dispersion or microcmulsion;,' tech- 
niques have been successful in improving the bioavailability, of 
poorly soluble compounds. This .symposium ;. ^^^focus^on^Ae" 
use of these techniques in formulation develojpmeht, presenting 
several cases including discussion of the scale-up considerations i 

Moderator • .:■ . 

Colleen E. Ruegger, Ph.D. 
Nbvartis Pharmaceuticals 

; • ilwin Screw Hot Melt Extrusion Processing 

Matthew J. Mollan, Jr., Ph.D. 
Pfizer, Inc. 

Formulation and Process Approaches for Oral 
Nanocrystal Drug Delivery Systems 

Stephen B. Ruddy, Ph.D. 
elan Drug Delivery, Inc. 

Challenges in the Development of 
Microemulsion Systems for Poorly Soluble 
Compounds 

Angelika Mann, Ph.D. 
Novartis PharmaAG 

3:20 pm - 4:00 pm 
Break/Posters 
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Wednesday, June 1 8 i 

5:00 pm- 7:00 pm 
Registration 

... • / . 

Thursday, June 19 

8:00 am - 5:00 pm 
Registration 

9:00 am - 12:00 pin 

Solids Processing Track: 

Recent Advances in Roller Compaction 

Symposium ' 

Dry granulation with roller compactors is a quick and efficient 
method of producing free flowing granulations. Dry granula- 
tion does not require the use of granulation liquid, thus mak- 
ing it well suited for water, heat and solvent sensitive^ active 
ingredients. Due to these inherent advantages and improve- 
ments in machine designs, roller compaction has received 
increasing attention in recent years. Also, roller compaction 
equipment is capital and resource efficient compared to con- 
ventional wet granulation installations for similar throughputs. 
The latest developments in equipment design and formulation 
technologies will be discussed. . ' ?. : ' 



Moderator ... ' • 

Hamid Rezaei, Ph.D. 
AstraZeneca Pharmaceuticals LP 

Instrumentation and Key Design Benefits of 
Pharmaceutical Roller Compactors 

Ronald W. Miller, Ph.D. ' 
Bristol-Myers Squibb Company 

Experimental Studies and Modeling of 
Roller Compaction 

John C. Cunningham, Ph.D. 
Merck & Company 

Formulation and Scale-Up Considerations 
in Developing Controlled Release Matrix ' 
Dosage Forms Using Roller Compaction ?; / 

Paul J. Sheskey, R.Ph. W :: 1 

The Dow Chemical Company ; \ ' 

10:20 am - 10:50 am 
Break/Posters 



:;9:0Qjam>- 12:00, pm : v > 

Processing of Poorly Water-Soluble Drugs Track: 
Amorphization by Grinding 

Symposium 

A combination of impact and attrition during grinding can bring 
about changes in polymorphs and hydrates of a drug and can 
induce amorphization as well. Amorphization of poorly water- 
soluble drugs increases their dissolution, which can lead to an 
enhancement in their bioavailability. Conversion to the amor- 
phous state of a drug is thus desirable. However,: reversion from ' 
the amorphous to the lower energy crystalline state is often 
observed. This session will review the basics of amorphization 
and discuss two case studies. . • . .. ; 

Moderator . ■ "■ 
Manish K. Gupta, Ph.D. 
GlaxoSmithKline, Inc. 

Assessment of Amorphization 
and Stabilization 

Kieran J. Crowley, Ph.D. 
AnorMED, Inc. 

Amorphization in Physical Mixtures 
With a Carrier 

Larry L Augsburger, Ph.D. 
University of Maryland 

Formation of Physically Stable Amorphous 
Drugs by Co-Grinding 

Robin H. Bogner, Ph.D. 
University of Connecticut 

10:20 am - 10:50 am 
Break/Posters 



9:00 am - 12:00 pm 

Protein Processing Track: 
Scale-Up Issues in Freeze Drying 

Symposium 

One may argue that scale-up problems in freeze-drying are less 
severe than in most batch processes because the basic unit, 
product in a vial, is the same in both the laboratory and in 
manufacturing. However, it is still true that the development 
team may face unfortunate surprises when attempting to scale- 
up the freeze drying process, normally from differences in ice- 
nuclcation behavior and/or heat and mass transfer capabilities 
of the dryers. It is our thesis that, with some knowledge and 
appropriate experiments, most of the scale-up problems may be 
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This conference focuses on. areas of interest to those, in •pharmaceutical. d Mid-level and 

junior scientists and graduate students are encouraged 'W attfend an academic, industrial 

and regulatory scientists present. % : •■ }'■■-• 

Conference Objectives ' .<$$Fr'''' ** T ^2ffi$!* 

• Gain knowledge on a broad range of pharmaceutical technologies '\\ 

• Provide a forum for pharmaceutical scientists of. all levels and students to learn about and exchange 
ideas on pharmaceutical processing 

Conference Tippies 

• Industrial, academic and regulatory . perspectives on Process Analytical Technologies ^ N , % 
•Applications of Process Analytical Technologiesti^ --r^^^^.v* 1 i . ^; " 

• Presentations by academic and industrial scientists on issues of solids modifications 

• Updates on excipient "functionality /^d'harm^ ■ ; ; : 

• Presentations on artificial intelligence '^^^x|ert. systems in formulation studies ; 

• Presentations by academic and industrial scientists on processing of proteins and microen capsulation 

Conference Highlights 

• Exhibit Hall 

• Career Center 

• Poster sessions 

• Poster and travel awards 

• Online abstract submissions 

• Sponsorship opportunities 



Planning Committee 
Chair 

Robin H. Bogner, Ph.D., University of Connecticut 
Vice Chair 

Colleen E. Ruegger, Novartis Pharmaceuticals 
Contributed Papers Chair 

Hoshang Unvala, Bayer Corporation * r ' 

Exhibits Chair 

Chuck Bass, Dow Chemical 

Continuing Education 

Melvin H.Weinswig, Ph.D., University of Wisconsin-Madison 
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